Recent decades have seen the emergence of new problems in haematology training, relating particularly to an expanding curriculum, less time available for training, staff shortages and the increasing separation of clinical haematology from its laboratory base. We have sought to identify the problems and propose possible solutions.
Background
The discipline of haematology presents a unique career opportunity for medical professionals, combining laboratory medicine with the direct patient care of clinical haematology. The United Kingdom (UK) haematology training programme is almost unique in its holistic approach to training haematologists who are both competent diagnosticians and also clinicians. This contrasts with the North American and European career pathways, where a clear dichotomy exists between the divergent roles of clinical and diagnostic haematology. The purpose of the haematology curriculum (Joint Royal Colleges of Physicians Training Board, 2012) is to define the process of training and the competencies required for the award of a certificate of completion of training (CCT), which enables CCT holders to work as consultants within the National Health Service (NHS). The curriculum commences after completion of core training competencies (acute medicine or paediatrics) (Department of Health, 2016) . It requires acquisition of Membership of the Royal Colleges of Physicians of the United Kingdom (MRCP, UK) or Membership of the Royal College of Paediatrics and Child Health (MRCPCH). Post-CCT, a haematologist is able to continue development of a sub-specialist interest within the field (http://www.aomrc.org. uk/education-and-practice/training-and-curricula/, accessed January 2017).
The practice of haematology has been transformed over the last two decades by the enormous advances in diagnostics and therapeutics, allowing the early diagnosis and cure of previously fatal conditions. Increased blood transfusion and clotting factor safety has contributed to this advance, as has the great degree of subspecialisation that has made possible expertise in the use of a wide range of chemotherapeutic and immunomodulatory agents. The very considerable advances that have occurred have necessarily impinged on training. The objectives of this review are to highlight the current challenges in haematology training in the UK and to explore possible solutions (Table I) . Although the review focuses on the UK haematology curriculum, it is also relevant to overseas trainees who wish to undertake part of their training in the UK, possibly also attaining the fellowship of the Royal College of Pathologists (FRCPath).
The specialty advisory committee in haematology
The content of the haematology curriculum, its teaching and learning methods are determined by the Curriculum Subcommittee of the Specialty Advisory Committee (SAC) in Haematology, under Board, 2012) . The SAC curriculum subcommittee is responsible for updating the curriculum content and assessment methodology. This is a dynamic process and is one of continuous consultation with, and feedback from, the above panel. Delivering a training programme that covers the curriculum presents the training boards across the UK with a major challenge. Some of these challenges will now be discussed.
SAC-associated challenges
Comprehensive curriculum with shortened delivery time frame Achieving competency in a wide range of areas remains a challenge. The ethos on longevity of training for the previous generation of haematologists seems to have been dealt a huge blow as the training time has become shorter and the curriculum has expanded. Whereas in the past, most trainees spent the best part of a decade learning and building up skills in all areas, the current format requires this to be achieved in 5-6 years, which represents a significant lessening of training time compared with the 1980-2000 era. Furthermore, the loss of a defined period towards the end as a senior trainee (previously senior registrar) to gradually acquire consultant skills and accept consultant responsibilities, for example by deputising for a consultant, was of considerable value; clinical decision making was enhanced and the way was open for a long independent consultant career. A formal 'stepping up' period, which can potentially be offered by large units, can help in the transition to a consultant role (Brick & Pierce, 2016) . The delivery of the curriculum content deserves future scrutiny. Although the content is very similar nationally, the clinical case mix varies significantly across UK deaneries. Whilst most rotations cover common themes, certain elements are not available in all rotations, for example paediatric haematology, haemoglobinopathy diagnosis and management, and integrated pathology reporting as detailed in the National Institute for Health and Care Excellence (NICE) guideline (NICE, 2016) . There is a disparity between the UK and various European curricula that is partially explained by the broad UK curriculum, encompassing laboratory and clinical haematology, and the need for trainees to demonstrate competency for both elements before the award of CCT. Furthermore, attaining the FRCPath is a prerequisite for CCT. This is not the case for European Community (EU) counterparts where an equivalent accreditation can usually be attained by submitting an MD-type thesis. Training in other EU countries varies and can be influenced by local faculty rather than being based on a peer reviewed and standardised system, such as that overseen by JRCPTB. UK trainers who have been involved with trainees from other EU countries attest to the variable breadth of competency among those joining training at clinical or research level.
Professional and human resources challenges
Haematologist with the "generalist role"
Most haematologists in the 1980-2000 era functioned very much as a "jack of all trades" with a good understanding of laboratory techniques in addition to their clinical experience, which gave them a mix of core skills enabling them to fulfil diagnostic as well as clinical roles. Relevant skills included morphology and managing chemotherapy, anticoagulation and transfusion. As the current system of training is not Clinical haematologists need to maintain the basic skills in coagulation, blood transfusion and morphology that they have acquired during training, for the benefit both of their patients and their trainees. Need for specialisation Some specialisations, e.g. haemoglobinopathy and paediatric haematology, are core and rotation to cover such fields when not available locally should be arranged. Other specialisations, e.g. within haematooncology and stem cell transplantation, need to be developed further post-rather than pre-CCT Gaps in rotations -already present and likely to worsen post-Brexit
Until UK medical schools produce more medical graduates, recruitment of trainees from outside the UK will be essential, both to maintain the service and permit training. A new legislative framework will be required.
Requirement of a supportive environment, including supporting struggling trainees A robust and transparent support system is essential. Rotation of trainees between departments requires that supervisors give adequate support and that problems are not merely passed from one hospital to another. Training should ensure that trainees practice competently and also that they are prepared for necessary examinations and CCT. Trainees approaching the end of their training should have a period in which to acquire specifically consultant skills. Curriculum planning Curriculum planning is soundly based but content needs regular review, particularly with the aim of incorporating essential new knowledge within the constraints of the time available for training Brexit, exit of the UK from the European Union; CCT, Certificate of Completion of Training.
specifically designed for this outcome, and as there is a changing market place with a lack of demand for the generalist, the supply of such multi-skilled haematologists may become part of the past. As trainers and examiners for haematology, it is obvious that some of the candidates appearing for the final part of the FRCPath examination are unable to handle some of the most basic of questions. This is related to several factors, including more focused training leaving some areas inadequately covered.
Haematological super-specialism
Trainees may now consider exploring an area of interest prerather than post-CCT. Even within a specialisation, for example haematological malignancy, superspecialisation is ever increasing -in lymphoma, myeloma, acute leukaemia/ myelodysplastic syndromes, chronic myeloid leukaemia and related myeloproliferative neoplasms, chronic lymphocytic leukaemia and other lymphoproliferative disorders, and stem cell transplantation. Whilst subspecialisation permits great advances in clinical practice, it does present a major diluting effect on training when the time available is considered. Achieving competency in the management of every single haematological malignancy is an unrealistic goal.
Variable morphology training
This is perhaps one of the most relevant single skills that a haematologist needs to acquire irrespective of his or her chosen career path -whether practice will be in a teaching hospital, district general hospital or academia. Traditionally, microscopy-related activities formed the focal meeting point for all departmental medical staff and sometimes also biomedical scientists. Unfortunately, this is now often not the case as clinical and laboratory activities may lack practical contiguity. The contribution of morphology to the diagnostic service is immense yet it is becoming a neglected skill. Some consultants do not have laboratory duties as part of their job plan and hence risk de-skilling. This is not helped by the increased reliance on, and improved turn-around-time of, other diagnostic techniques including flow-cytometry and cytogenetic/molecular tests for various leukaemias and immunological techniques for malaria diagnosis. Despite this, microscopy remains an integral part of the diagnostic armamentarium of haematology, complementing the above advances and permitting an integrated report. Microscopy continues to be of major interest to most trainees and should form an integral part of their competency assessment. Cumulative microscopy exposure time has suffered a significant reduction: previously, trainees were expected to do regular microscopy sessions even when not nominally attached to a laboratory post, meaning that over the period of their training they usually had 6-10 years' exposure to at least two sessions per week. The increasing clinical workload and staff shortages means that the frequency of laboratory sessions has decreased, with morphology training being squeezed in among other sections of haematology. A deficiency of morphological skills has been compounded further by the fact that senior haematologists with a major interest in this area are few and far between, making it difficult to motivate trainees to develop such a future interest. Maintenance of morphological skills is of crucial importance (Hamilton et al, 2009; Brereton et al, 2015) . In the future a lack of skilled trainers may necessitate the increasing use of digital aids (Brereton & Burthem, 2008) . When covering multiple hospital sites with lack of 24-h availability of medical staff on all sites, some form of electronic image transfer may become a necessity in order to deliver the required service; innovative use of smart phone microscopy adapters has facilitated this and impinges on training. It seems likely that the centralisation of reporting of haematological neoplasms in departments of haematopathology, often at a distant site, has already had a serious impact on the development of morphological skills by haematology trainees. They may no longer gain experience in assessing trephine biopsy sections and even bone marrow aspirates may be reported at a distant site. Loss of the possibility of assessing pathological material relating to a patient under the trainee's care may mean that the timely integration of clinical and pathological data necessary for patient care does not occur. Furthermore there is a reduction in job satisfaction, with a possible impact on recruitment. Haematopathologists need to find a way to cooperate with haematologists, for the benefit of all. Possible avenues to overcome these difficulties include the development of Laboratory Information Management Systems (LIMS) to improve accessibility of results as well as the use of teleconferencing facilities. However these are unlikely to fully replace the learning that results from a clinical assessment of the patient followed by an assessment of laboratory results and pathological material under the guidance of a trainer.
Gaps in deanery training posts
It is not uncommon to have unfilled training posts for prolonged periods causing anomalous rotation. In some hospitals this has been associated with a variably increased workload for other trainees, causing dissatisfaction that has impacted adversely on hospital National Training Survey performance ratings and deanery critical reviews. There is a positive element in this undesirable increased workload, specifically a transiently augmented training experience, but this is often at the cost of experience in laboratory haematology.
National legislative challenges
The European working time directive (EWTD)
The EWTD, introduced in 2004, requires the NHS to work in line with its European counterparts with the aim of reducing long working hours with a possible beneficial effect on patient safety. However its introduction has had a negative (Benes, 2006; Goddard et al, 2010; Datta et al, 2011; Ipsos MORI, 2011; Simpson et al, 2011; Hartle et al, 2014) . Compliance with the EWTD may lead to trainees being absent on days when teaching activities are occurring. There is a lost opportunity to attend research seminars and to have dedicated time for audit and other educational activities because of service-related pressure in the reduced time available. Many departments used to conduct morphology teaching at 8 a.m. before a busy day ensued, and conducted clinical meetings at the end of the day after the clinical duties were concluded. Most case report writing activity, data collection for audit and reviewing of laboratory data for grand rounds was also done in these hours, when it was relatively peaceful and bleeps had quietened. The EWTD has sometimes created a culture of late starter/early finisher. The potential impact of the British exit from the EU (Brexit) on the future of training in the UK is difficult to predict but limiting free movement of professionals between the EU and the UK is likely to have an adverse impact on the UK workforce, both consultant and trainee.
Inter-professional integration
Close working relationships with other healthcare professionals drive patient care in the NHS. Medical and nursing colleagues are well embedded in the fabric of the NHS. In recent years, both professions have been under tremendous pressure with under-recruitment and difficulty with staff retention, especially around major cities. Some staff left substantive jobs to join agencies for a better financial reward for less time worked. There is a significant task overlap between trainees and nursing colleagues, especially clinical nurse specialists (CNS). In haematology today, for example, CNSs carry out bone marrow procedures, venous catheter insertion and apheresis and take a lead role in research. This may be seen as a welcome change, especially with the current discontent with the junior doctors' contract. However this revolutionary transformation in the scope of nursing practice has inadvertently reduced the exposure of haematology trainees to beneficial aspects of some of these tasks. There is a room for optimising professional relationship in the work place (National Clinical Assessment Service, 2009).
The 2016 junior doctors' contract
This came into effect on 3 August 2016. The contract was introduced in England for general practitioner trainees and trainees in hospital posts approved for postgraduate medical/ dental education, from October 2016, with implementation being phased. Haematology will soon be included. The full impact of the contract on training and rotas will be realized in the next 12 months, but future recruitment and training may suffer.
The new contract involves the introduction of work scheduling and exception reporting as two new features of the Terms and Conditions of Service for NHS doctors and dentists in training with the aim of improving the service and training experience. Work schedules inform doctors of the range and pattern of duties expected during a placement, as well as intended learning outcomes. This is later personalised to the individual's needs. Exception reports provide a way for doctors to raise issues when they feel that their work schedule, either in terms of service or training, does not reflect the reality of their post. The educational supervisors will need to respond to any exception reports and conduct work schedule reviews, and will also have joint responsibility with the trainee for personalising their work schedule. While accountability remains with the educational supervisor, completing certain tasks can be, and often needs to be, formally reassigned to the clinical supervisor. This is likely to put the onus on educational and clinical supervisors to take on further responsibilities to meet the above changes with the inevitable increase in their workload.
How can we support training and maximise the opportunities?
Local faculty potential role Realism and expectation. It is of critical importance to manage the expectations of trainees joining a new training programme that may take them the best of a decade of their life to complete. Some of the disappointments in the first 2 years appear to be related to misunderstanding the balance between training and service delivery. Trainees are not here for training only and Trusts across the UK rely heavily on their contribution to service delivery. An induction programme that covers all these aspects is of utmost importance. It is advisable to provide written protocols and some standard operating procedures long before trainees start their training or join a new rotation in order to clarify rotas and duties, and to enable them to arrange childcare, when necessary.
Optimised supervision. The consultant body has a great responsibility to deliver curriculum training and to provide the evidence that they have delivered it. They have to objectively document the trainees' progress at every stage and to provide them with unambiguous constructive feedback on what is going well, what can be improved and what needs significant improvement (Ayer et al, 1997; Kilminster & Jolly, 2000; Grant et al, 2003) . It is always easy to give feedback to trainees who are making satisfactory progress. The challenge is in supporting trainees with difficulty (TWD) or those already in difficulty (TID). Feeding back to colleagues about TWD and TID in the corridor is insufficient, because the inference is that if it is not written it did not happen. As professional trainers we have to be fair, transparent and objective with a duty of care to trainees but ultimately to our patients with safety as the top priority. The General Medical Council (GMC) only accepts designated clinical and educational supervisors who are "accredited" and have completed specific training in all supervision domains. Creating local faculty groups (LFG) has focused senior trainers on issues that affect training positively and negatively.
Robust objective trainee assessment. All trainees have to keep their portfolios up to date, to show what have they learned and achieved so far. Training has several milestones that must be met at various stages. Most pertinent to this is the establishment, with the respective educational supervisor, of a personal development plan for the forthcoming training year, together with work scheduling. Achieving these timespecific activities can be a challenge and it is not uncommon for trainees to do very little on this front until shortly before their Annual Review of Competence Progression.
SAC potential role
Curriculum content scrutiny. This is perhaps the most challenging element with new therapeutic advances and proliferating guidelines. The biggest contribution of trainers is to help to support a "generic curriculum" with core elements including microscopy, transfusion, coagulation, haemoglobinopathies and caring for immunocompromised post-chemoradiotherapy patients. This, of course, is liable to change at any time and indulging trainees, with their precious training time, in learning about rare conditions or in super-specialised clinics is a noble cause but is not likely to have a major benefit for them in the long-run, as most of these cases will end up in a tertiary referral unit. The exception is when speedy or accurate recognition of an uncommon condition is likely to be important for the welfare of an individual patient. Spending a disproportionate time in these areas is otherwise not compatible with good training (McKimm, 2007; Laurillard, 2010) .
Research and clinical trial participation training. Haematology has been one of the most successful disciplines in organising national and international clinical trials in managing, for example, acute leukaemias, chronic leukaemias, myeloma, lymphoma, autoimmune thrombocytopenic purpura, myelodysplastic syndromes and haemophilia. Credit is due to all haematologists in the UK, as their active participation in such trials has advanced knowledge and transformed patient care. Involving trainees as early as feasible is critical in building up their motivation and familiarisation with the process. The inception of Academic Clinical Fellow posts has highlighted the importance of introducing research at an early stage in training.
Guidance on supportive environment. Providing a comfortable and supportive environment is paramount in motivating trainees and enabling them to both excel in learning and achieve a life-work balance (Carpenter et al, 1997; Blanchard, 2012) . Providing educational material (printed and electronic) and training equipment (multi-headed microscopes) is critical in delivering the curriculum. Providing dedicated trainee accommodation, lockers, access to information technology, journals and specific portals for resources, such as the American Society of Hematology, the European Hematology Association (EHA) and European School of Haematology educational material, contribute significantly towards achieving such an environment. Trainees should be encouraged to join the BSH and take advantage of its educational resources. In our institution the acquisition of Up-toDate website access at no cost to trainees has been useful.
LETB, deanery and other training boards potential role
Optimising communication. Lack of communication among major training stakeholders has been a source of concern, with information not reaching trainees or trainers sufficiently in advance, thus creating confusion and uncertainty about when, where and who is delivering training and to which trainee group it is applicable. Clear downward flow of information to the trainees is critical. Forward planning for educational activities is equally important as both trainees and trainers need to free themselves from service commitments so they can participate in attending or delivering training. For example, in the NHS a notice of 6-12 weeks' is now required to enact the necessary clinical workload reduction. Inability to attend training activity for whatever reason is unsatisfactory and usually results in profound disappointment.
Quality teaching and education. There are many learning and teaching opportunities in haematological rotations with local delivery complementing the regional and the mandatory deanery programme (Newble & Cannon, 1989; Harden et al, 1991; Forsyth et al, 1995; Sinclair, 1997; Peyton, 1998; Hamilton, 1999; Prideaux, 2000) . Clinical teaching as part of daily routine work remains the cornerstone for training -"learning as you go" -built into Multidisciplinary Team meetings, ward rounds, and discussions in outpatients and out of hours. Trainee-initiated learning is invaluable with educational resources available, mostly electronically, to review papers, guidelines and recent reviews. The large group teaching done at LETB/deanery level has been welcomed by trainees as it provides them with a great opportunity to meet their peers from other rotations and also meet faculty members from different organisations; they may wish to network with the latter for future research projects or to arrange attendance at their unit for a specific part of a rotation, such as haemophilia care or paediatric haematology.
Mapping out training. After 30-36 months' rotation in haematology it becomes necessary to review training pathways so that senior trainees can have a focused approach, to ensure appropriate advanced training. Allocating an appropriate post for such trainees is very important, for example, in permitting consolidation of their haemophilia experience at a comprehensive haemophilia centre, transplant experience in a transplant unit or paediatric experience relevant to a future paediatric specialist. District general hospitals are an Empower trainees to feedback. Regular meetings with the unit training lead and other LFG members are an important format for engaging with trainees (Ende, 1983; Nadler, 1997; Hewson & Little, 1998; Chowdhury & Kalu, 2004) . Having a candid and confidential discussion with the appropriate educational supervisor, another clinical supervisor or an approachable senior trainer can be useful. On a local level, these meetings have helped to focus on resolving trainees' issues and have resulted in significant service delivery changes, which have optimised training without compromising patient care.
Preparation for examinations. If the aims of the training programme are met, there should be little need for special examination-directed training. The examinations of the RCPath should be assessing the knowledge and skills that the trainee has acquired during day-to-day practice. Nevertheless some focused preparation for examinations is justified, for two reasons. Firstly, trainees may have had little experience at essay writing, answering multiple choice questions and viva voce examinations and may need to perfect their skills. Secondly, there may be a need to make good any deficits in their training, particularly in specialist areas that are not available in all rotations or in all parts of the UK. Trainees should be directed to websites and courses that may help them. Examinationoriented practice, previously available at www.bloodmed.com, has now been incorporated into the BSH website (http:// www.b-s-h.org.uk/). The EHA website (https://www.ehaweb. org/) similarly has on-line educational material and provides other training opportunities. Giving the trainee the chance to write essays or evaluate pathological material under examination conditions can be valuable. The usefulness of the National External Quality Assurance Scheme (NEQAS) material in selfassessment should for emphasised to the trainee.
Empowering LFGs to direct career development. The timely identification of poorly progressing trainees who, despite an adequate training programme, are unable to perform at a satisfactory level can be obvious but very hard to influence (Paice et al, 1999; National Clinical Assessment Authority, 2004; Paice, 2006) . The trainer's authority to influence progression in training is limited, even when it is deemed inappropriate for trainees to proceed further. Lack of written progress monitoring and poorly documented evidence of poor progress remains a major gap in the current system. The formation of LFG (local and regional) may improve communication between trainers and empower them to cut short any periods of uncertainty and avoid patient mismanagement and potentially serious mishaps due to breaches in patient safety.
Supporting struggling trainees. A poor performing trainee presents a difficult problem. It is critical, though, to recognise signs of poor progression as early as possible. It is important to be clear, transparent and objective with documented evidence, preferably accumulated over a period, involving other trainers. Identifying areas of improvement and delineating areas of concern, especially with regard to patient safety, are paramount. Additionally, a far advanced trainee in the discipline, who is struggling to get the qualification necessary for certification, needs to be aware that he or she is not likely to become an independent consultant and hence an alternative plan needs to be worked out. Trainees in difficulty can move from one hospital to the other with their unsatisfactory progress known to the regional LFG but with trainers having little authority to make a definitive decision on exiting strategy (Paice et al, 1999; Paice, 2006) .
Conclusion
Delivering training and empowering future haematologists is a privilege and great honour. However it is fraught with major challenges, which have a multitude of causes, mostly outside the control of both parties. Trainee expectation needs to be managed and assessed continuously in order to provide appropriate training and achieve a satisfactory outcome. Deaneries and LETBs have the responsibility to organise, monitor and deliver training, and ensure an appropriate training environment: an unenviable task. The success of training programmes require dynamic engagement of trainers and trainees, helped by clear communication and forward planning by all stakeholders, not least NHS service delivery managers.
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